In mammals, lactation suppresses GnRH/LH secretion resulting in transient infertility. 20 In rats, GnRH/LH secretion is rescued within 18-48 h after pup separation (PS) and 21 rapidly re-suppressed by subsequent re-exposure of pups. To elucidate the mechanisms 22 underlying these rapid modulations, changes in the expression of kisspeptin, a 23 stimulator of GnRH secretion, in several lactating conditions (normal-lactating; 4-h PS; 24 18-h PS; 4-h PS + 1-h re-exposure of pups; non-lactating) were examined using in situ 25 hybridization. PS for 4 h or 18 h increased Kiss1 expressing neurons in both the 26 anteroventral periventricular nucleus (AVPV) and the arcuate nucleus (ARC), and 27 subsequent exposure of pups re-suppressed Kiss1 in the AVPV. A change in Kiss1 28 expression was observed prior to the reported time of the change in GnRH/LH, 29 indicating that the change in GnRH/LH results from changes in kisspeptin. We further 30 examined the mechanisms underlying the rapid modulation of Kiss1. We first 31 investigated the possible involvement of ascending sensory input during the suckling 32 stimulus. Injection of the anterograde tracer to the subparafascicular parvocellular 33 nucleus (SPFpc) in the midbrain, which relays the suckling stimulus, revealed direct 34 neuronal connections between the SPFpc and kisspeptin neurons in both the AVPV and 35 ARC. We also examined the possible involvement of prolactin. Administration of 36 Page 2 of 41 prolactin for 1 h suppressed Kiss1 expression in the AVPV but not in the ARC. These 37 results indicate that suckling stimulus rapidly modulates Kiss1 expression directly via 38 neuronal connections and indirectly through serum prolactin, resulting in modulation in 39 GnRH/LH secretion.
Introduction
the timeline of sampling are summarized in Fig. 1 . 114 115 In situ hybridization 116 Rats were deeply anesthetized with sodium pentobarbital (50 mg/kg, 117 intraperitoneally) and transcardially perfused with 50 mL of saline followed by 200 mL specificity of the antibody was reported previously (Kinoshita, et al. 2005) . Kisspeptin 160 neurons were visualized broadly following the protocol supplied by the manufacturer of 161 the Histofine kit as described in our previous research (Iijima, et al. 2011 1999; Lonstein and Stern 1999; Marina, et al. 2002; Szabo et al. 2010) . In this study, One-hour administration of PRL significantly suppressed Kiss1 expression in the AVPV, 294 but not in the ARC (Fig. 5B ). 
